INTRODUCTION
Reaction of cytosine with bisulfite is a convenient method of RNA modification which leads to conversion of one natural pyrimidine (cytosine) to another (uracil)^»^. The modifying reagent is highly sensitive to a secondary structure of nucleic acid and interacts mainly with bases which do not participate in any secondary structure and are not shielded in a tertiary structure. The latter feature of the reaction permitted one to use the reaction of tRNA with bisulfite for a localization of 2-5 exposed and buried cytidine residues in various tRNAs fc . Bisulfite-modified tRNAs are an interesting object for studies on the recognition of tRNA by corresponding aminoacyl-tRNA synthetases, because a substitution of one natural base by another one is formally equivalent to a mutation in the tRNA gene. Mutant tRNAs were successfully used in studies on the recognition problem .
The most difficult task in a chemical modification of tRNA ia a localization of a modified base in the primary structure of tRNA. In this case a selective incorporation of a radioactive label into uracil greatly facilitates determination of its position in the sequence.
It was found by an NMR study on the reaction of bisulfite with cytidine and uridine in the presence of H_0 that in the cytidine-derived uridine some protons at C,-are substituted by deuterium, whereas a similar treatment of the uridine does not result in such replacement . We decided to use this finding for a selective introduction of tritium into nucleic acids.
MATERIALS AND METHODS
Poly(U), poly(C) and hen erythrocyte M A were from Reanal (Hungary). tRNA_^ and guanylo-RNase from Actinomycetes (EC 2. 7.7.26) were kindly provided by Dr. V.D. Axel'rod. RNase T2(EG 2.7.7.17) was obtained from Sankyo (Japan). E.coli phosphomonoesterase was purchased from Worthington (USA). Sephadex G-25 (fine) was from Pharmacia (Sweden). Cellulose for a thin-layer chromatography was purchased from Piltrak (GDR). Sodium metabisulfite Na-SpCv from Reanal contained 90% of the main compound as determined by iodometric titration. (with a specific radioactivity of 1.1-1.9 Ci/ml). The final pH of medium was 5.8. This solution was added to a dry precipitate of polynucleotide and reaction was carried out in a tightly fitted tube at room temperature. The incubation was stopped by addition of 0.15 ml of HpO followed by gel chromat ography of the mixture on Sephadex G-25 column to remove bisulfite and an excess of HpO. A solution obtained was vacuum-evaporated to dryness. Thereafter 0.2 ml of 0.1 M Tris-HCl, pH 9.0 was added followed by incubation for 24 hr at room temperature and passed through Sephadex G-25 again. Poly(U) and poly(C) were hydrolysed by RNase T2. Prom one to two A^gQ units of a polyribonucleotide and one unit of RNase T2 were incubated for 2 hr at 37°C in 50jul of H^O, the pH being adjusted by CH^COOH to 4.5.
RNA was hydrolysed in the same way, thereafter a pH of solution was made 8.5-9.0 by addition of 0.5 M NH,, a phosphatase (1.2 Jig) was added and the mixture was incubated for additional 2 hr at 37°C. DNA was hydrolysed in 86% HCOOH for 1 hr at 176° in a sealed glass ampule. Products of hydrolysis were fractionated by a thin-layer chromatography on cellulose plates (16 x 16 cm). For separation of nucleotides an one-dimensional chromatography was used with isobutyric acid -0,5 M NH, (10:6, v/v), pH 3.7 as a solvent (System I). Nucleosides were separated by a two-dimensional chromatography, firstly in the water-saturated n-butanol, and in the second dimension in the System I. The material was eluted from plates with water Val and quantitated spectrophotometrically in 0.1 M HC1, tRNAJ~w as hydrolysed with guanylo-RNase (150 units of RNase per one A 2 g 0 unit of tRNA in a volume of 1 ml at 37°C for 24 hr in 0.1 M Tris-HCl, 5 mM Na-EDTA, pH 7.5). Oligbnucleotides were fractionated on the DEAE-cellulose according to Tomlinson and Tener . A stepwise concentration gradient of NaCl was preformed in a polyethylene capillary. A solution of hydrolysed tRNA was then sucked into this capillary followed by joining of the capillary to the DEAE-cellulose microcolumn . Fractions obtained were diluted with water followed by addition of a dioxanebased scintillation coctail and counting in the SL-30 spectrometer (Intertechnique).
RESULTS
A Table summarizes the results of the study on modification of poly(C), poly(U), total yeast tRNA and rRNA. As it was expected, the bisulfite treatment of the poly(C) in the presence of ^H 2 0 results in formation of the radioactive poly(U), whereas even prolonged incubation of poly(U) in similar conditions does not result in measurable incorporation of the label into poly(U). The cytidine is the only parent of the radioactive uridine after incubation with •'HgO and bisulfite. Incubation of nucleic acids with H-0 leads to a slow exchange of H to H at C Q atoms of purines. To check whether adenosine and guanosine are being labelled under conditions used we modified the total yeast tRNA and rRNA, thereafter hyd- Minor bases were not taken into account rolysed the products to nucleosidea and fractionated them by a thin-layer chromatography. As follows from the data presented in the Table the radioactivities of adenosine and guanosine are very small. Such a small incorporation is apparently due to a much lower rate of exchange in purines at room temperature and at pH 5.8 as compared with the rate of reaction with bisulfite. Furthermore, the back exchange is strongly accelerated at pH 9.0 at which the elimination of HSOl was carried out 1 2 .
LABELLIHG OP HUCLEIC ACIDS BIT MODIFICATION WITH BISULFITE

Poly(C)
It can be also seen from the Table that when the incomplete modification of poly(C) is carried out both cytidine and cytidine-derived uridine turn out to be radioactive. This result is in a good agreement with the mechanism of reaction between cytidine and bisulfite suggested by Sono et al.
. To check whether scissions in polynucleotide chains are induced during the reaction (e.g.,as a result of a radioactive damage) we modified tRNAg^and thereafter fractionated it on the DEAE-cellulose at 60°C in the presence of 7 M urea. As can be seen from Fig. 1 no degradation of tRBA occurs. Figure 2 shows a DEAE-celluloae pattern of the hydrolysate of tHHA^a l . One can see that the radioactivity is distributed among three peaks which apparently contain oligonucleotides EFFLUENT VOLUME, ml The results of analysis of DNA hydrolysates are presented in Pig. 3« Specific radioactivity of the heat-denatured DNA after the bisulfite -•'H-O treatment for 48 hr was 1 x 1 0 cpm/mg whereas that of the native DNA equaled only 7 x 10* cpm/mg. Pig. 3 also shows that a significant proportion of cytidines in the denatured DNA was converted to uracils, whereas almost no uracil could be found in the ^H O-bisulfite-treated native DNA. les. A particular feature of the method which is suggested in the present work is that a chemical conversion of one base to another occurs simultaneously with the introduction of the label into the converted base, whereas in the previous method * the introduction of the label was not accompanied by a chemical modification.
The use of ^H o 0 as a source of a radioactive label is ad-3 vantageous since H o 0 can be readily separated from the nucle-1 ic acid by gel chromatography and remaining traces of HpO are removable by evaporation. The data of Pig. 2 illustrates not only the sensitivity of the modificator for a polymer structure as discussed above but also the complete absence of a nonspecific adsorbtion of the radioactivity.
A strong (13-fold) difference between the specific radioactivities of native and denatured DNA indicates that the suggested method can be used for a selective introduction of the label (simultaneously with a chemical modification) into single-stranded regions of nucleic acids.
